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NOTICE 

When Government drawings, specifications, or other data are 
used for any purpose other than in connection with a definitely 
related Government procurement operation, the United States 
Govemnvent thereby incurs no responsibility nor any obligation 
whatsoever; and the fact that the Government may have formulated, 
furnished, or in any way supplied the said drawings, specifica- 
tions, or other data, is not to be regarded by implication or 
otherwise as in any manner licensing the holder or any other 
person or corporaticn, or conveying any rights or permission to 
manufacture, use, or sell any patented invention that may in any 
way be related thereto. 
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ABSTRACT 

A shortage of usable AIM-7 missile containers existed and the refurbishnent 
cperaticns were not capable of providing the quantity required. Also the new 
procurenent containers would not be available for several months. Therefore, 
the possibility of an interim and/or back-up container was investigated. 

An AIM-4D Falcon oontainer (FSN 8140-546-3527) was nodified to acconnodate the 
guidance and control sections of the AIM-7E/E2 Sparrow missile. The rrodifica- 
tion included removal of part of the internal structure of the container and 
replacement of the rubberized hair cushioning material with 2.0 pound density 
polyethylene cushioning material. 

The modified container with an instrumented nock-up of the missile and its 
oonponents was subjected to and passed two series of rough handling tests in 
acoordanoe with Federal Test Methods Standard No. 101B, Msthods 5005 and 
5008, for Level A protection. 

The modification work was to be acconplished by the personnel of Hill AFB, 
Utah. Prior to approval of the modification work, a fit and function test 
was performed on the first modified container. This test was satisfactorily 
conpleted. 

Therefore, from the results obtained from the rough handling tests and the 
fit and function test, it was concluded that the container would provide ade- 
quate shock protection for the missile and satisfy an urgent need for an 
interim and/or back-up container for the guidance and control sections of the 
AIM-7E/E2 Sparrow missile. 
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INTHDDULTION;

Hiis project was initiated to investigate the possibility of modifying an exist

ing container to acoomnodate the guidance and control (GfcC) sections of tlie 
AIM-7E/E2 SpcunxM missile as requested by ASD/ASOM.

A sliortage of useable Sparrow missile containers existed due to a delay in the 
Ijrucurement of new oontciiners from Metric Systems Incorporated, Port Walton 
Ueach, Florida. Tlie new containers were critically needed for shipment and 
storage of the Sparrow missile components manufactured by Raytheon Gonpany, 
Lexington, Mass^iiusetts, which were ready for shipment. The refurbisiuient 
rate of the old reuseable Speunxiw missile containers was not rapid enough 
to provide the quantity required. Therefore, if a modified container could 
be developed, the procurement quantity of new containers oould be held to a 
minimun and Raytheon Corpany oould be provided with containers prior to the 
estimated delayed production date of new containers.

A shipping and storage oontedner for the AIM-TE,^ Sparrow missile must 
provide Method Ild protection, maxiirun fragility level of 25 G for the missile, 
and sufficient space to aooomodate the missile components.

A large quantity of surplus AIM-4D Falcon misiidle containers was available 
for use. Therefore, two of these containers were obtained by AFPEA for 
possible redesign, modification, testing, and evaluation.

niSCRIPTIGN OF AIM-4D FALOQN MISSILE OOMTAINER (Figures 1, 2, and 3):

The AIM-4D missile oonteuner (FSN 8140-546-3527) is a two piece, aluminum 
construction with inside dimensions of approximately 88 x 19-1/4 x 18 inches. 
Tlie suspension system is oomposed of 3-indi thick rubberized hair cushioning 
material svpported by an eduminvm internal structure in both the i^per and 
lower sections. In addition, a hard rubber shear mounting arrangement is 
utilized to prevent longitudinal shifting of the missile tow2u?d the aft end 
of tlie container. Located in the forwcurd end of the container, both upper 
and lower halves, are hard rubber p^ bonded to poly<^thane cushioning 
materied, designed to cushion the missile from shock in the forward longitu

dinal direction. Also, located in the ipper half of the container is a wire 
desiccant basket capable of holding approximately 17 packs of 8 units each 
of desiccant. In the lower half of the container is located a fuse container 
bracket and strap. Both sections of the container have a container shell 
stiffener located approxiitately 25 inches from the forward end of the 
container. Located in the forward end of the container are the humidity 
indicator, the outlet vedve, and the breather valve. The container provides 
Mi^thod lid piotection and is sealed by a continuous 0-ring type rubber 
gasket located between the ipper and lower halves of the container. Closure 
of the container is attained by fourteen ecoentric-oam latches located six 
on each side and one on each end of the container.
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MDDIFICATION OF CDNTAINER;

The overall dinensions of the container provide sufficient space for the GfcC 
sections of the AIM-7E/E2 Sparrow missile and its oonponento. The oonponents, 
shipped in the container with the GS.C sections of the missile, are the antenna 
and the four forward and the four aft fins (the forward fins are often referred 
to as the wings).

The oontoined Sparrow missile G&C sections are 8 indies in diameter and 80.26 
inches in lentjth. The AIM-4D Falcon missile is 6.4 inches in diameter and 
a^jproximately the same length as the G4.C sections of the Sparrow missile; 
therefore, the larger diameter Sparrow missile could not be inserted directly 
into tile container with the present thickness of cushioning material and 
attain closure of the container. The space available between the upper and 
lower internal structure of the closed container is ai^>roximately 12.4 inches, 
"nie Sparrow missile being 8 indies in diameter would allow for only 2.2 indi 
thick cushioning material on both top and bottom. No kno%Ai cushioning 
material could provide the shodt protection required (maxinun 25 G) at ^ 
edlowable thickness. Therefore, the following design chains were specified: 
(1) removal of the internal structure from the lover section of the container 
to provide for the required cushicxi thidoiess, (2) removal from both sections 
of the container of the rubberized hair cushioning materied and the hard 
rvJaber shear nounts, and (3) removal of the fuse ocxitainer bracket from the 
lower half of the container.

EESCRIPTICN 01' MZ/DIFIED OONTAIIIER (Figures 4 and 5):

The modification of the container did not affect the closure latdies or seal; 
therefore, the modified container will still provide Method Ild protection 
for the missile and its oonponents.

The modified lower half of the oontainer is ocitposed of the shell, the shell 
stiffener and the polyurethane hard rubber ptd from tte original oontainer.
To position the lower main cushions and provide additional strength to the 
container, whidi was greatly weakaied by the removeiL of the lower inte. ral 
structvffe, special cushion cradles were designed (see figure 6). Eue to 
present AFPEA shop limitations, the test model cradles did not have the formed 
edges and welded seams as the figure depicts, and were bolted, rather than 
weldec, to the container walls by 1/4-20 cap screws.

The cusliioning material specified is unioellular polyethylene having a denaity 
of 2.0 pounds per cubic fcot and shaped as shown in figures 4, 5, and 7. The 
cushiuis for the test container were conposed of bonded sec:tions of the speci

fied nateried.

located between the end restraint cushions and the main cushion cradles ar. the 
wing and fin hold-dcwn provisions (see figure 4). Each wing str^ ooru trains 
two wings and the fin strap holds all four fins in position. (See Appendix A
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for dimensions of wings and fins.) 

In the upper half of the oontainer along the internal structure are located 
^unt^ provisions for the antenna.    The antenna is approxinately 1/2 x 1 x 

TWOj^er main cushions, partially oonforming to the configuration of and bonded 
to the upper internal structure,  are positioned so as to correspond to the 
locations of the lower main cushions and, thereby,  forming two mated pair of 
cushions when the oontainer is closed  (see figures 4,  5,  and 7) . 

(See Appendix C for photographs of the modified container on which the fit and 
function test was conducted at Hill AFB, Utah.) 

DESCRIPTICN OF MISSILE  "MDCK-UP" AND OOMPCNENTS: 

The missile prototype was fabricated in the AFPEA shop and was a ocnposite of 
aluminum pipe,  lead, and wood.    The prototype approximated the general proper- 
^eS %L^££ ^ftions of the AIM-7EA2 missile   (for specifics, see A^peSix 
«wJ <= ^!LJ?f ™;sslle is very sensitive; therefore, an aluminum üirust 
sleeve is clairped over this section of the missile prior to placenent into the 
oontainer  (see figure 8).    This thrust sleeve was also used on the test missile 

^ Wi!28: fiSS' and ant&ma Present in the oontainer during the second series 
of rough handling tests were the actual items.    It should bl notedi^t tZ 
missile oonponents were not present in the oontainer during the first series 

The missile "mock-up" was instrumented with 3 strain gage acoelerometers   (50 G 
capacity) mounted in a triaxial configuration located aSroximatel7^^e 
center of gravity (see figures 8 and 9). «*^   ^ ateiy at tne 

TEST PPDOEURES: 

Two series of rough handling tests were perforrod on the nrxüfied AIM-4D con- 
tainer. A report on the first series of tests is included in this report in 
Appendix B,    The second series of test results is described in the Test Results 

S^nn^r8 rep0rt- r^ SerieS of tests ^ «ducted in accordance with 
Method 5005, Comerwise Drop Test, and Method 5008, Edgewise Drop Test, of 
Federal Test Method Standard No. 101B for Level A protection.    The drop height 
specified in Federal Test Method Standard No. lilB corresponds to the drop 
height requirement specified in MIL-P-116E for this particular container 
weight range.    The loaded oontainer used in the second series of tests weighed 
approximately 350 pounds; therefore, a 24-inch drop height was required 
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A pressure retention check was conducted on an unnodified AIM-4D container with 
an old and with a new closure gasket  (8140-877-5476) .     In both tests, the con- 
tainer was subjected to a 1.5 PSI internal air pressure as per the original 
container Production Specification No    802031. 

INSTRUMENTATION AND TEST EQUIPMENT: 

For a description of the instrumentation, aocelercmater mounting provisions, 
and test equipment used for the rough hanuling tests,  see pages B-3 and B-4 
of Appendix B and figure 9. 

A sinple water manometer was used to conduct the pressure retention tests. 

TEST FESULTS: 

Slight permanent damage was received by the container during the second series 
of tests;  however,  it was not extensive enough to render the container unuseable. 
The lower oomers of the oontainer were deflected inward from irpact with the 
striking surface.    Althou^i the container was deformed, the amount of damage 
was considered negligible. 

Upon each iirpact of the oontainer with the striking surface,  several closure 
latdies were released, but received no apparent damage.    On eadi test, one 
side latch and the end latch on the inpact end of the oontainer were released. 

The straps which held the wings and fins in position were loosened slightly, 
allowing the missile corponents to shift out of their proper position. 

The results fron the seoond series of instrunented drops were sli^itly higher 
than those obtained from the first series.    The higher readings can be attri- 
buted to two possible causes—the additional weight provided by the missile 
corponents and/or the partial breakdcwn of tlie cushioning material resulting 
from repeated irpact.    The missile octiponents   (wings,  fins,  and antenna) 
weigh an approximate oonbined total of 50 pounds. 

As was previously experienoed in the first series of tests,  sore disagreement 
existed between the results obtained from the oscillosoope and those from the 
oscillograph, for the vertical axis.    Also in this series of drops, as was 
done in the previous series,  the oscillosoope reading considered the most 
accurate was used to calculate the resultant acoeleration sustained by the 
instrunented missile "nock-up".    The following table shows the data obtained. 



Mc»4-^v-v^ ^ 

TABLE I 

Orientation 
Drop 

Nunfcer 
Vertical Axis Lat.Axis 

Os'graph 
Long.Axis 
Os 'graph Resultant os'scxipe os'graph 

Edgewise/ 
FVxl End 

1 
2 

17.84 
17.62 

16,66 
16.66 

.96 

.96 
2.94 
1.96 

18.1 
17.7 

Avg,     17.9 
Edgewise/ 
Aft End 

3 
4 

18.12 
18.35 

15.19 
16.17 

.96 

.96 
1.96 
1.96 

18.2 
18.5 

Avg.     18.35 
Ämexwise/ 
fVd End 

5 13.36 11.27 5.73 .98 14.6 

Domerwise/ 
\ft End 

6 12.52 10.29 3,82 .98 13.2 

The duration of the prunary shock pulse was approxi- All readings are in G's. 
mately 65 milliseconds. 

^L^*1^ With ^ 0ld clo8ure 9asket'  **en subjected to the 1 5 PSI 

O0NCLUSI0NS: 



To resolve the problem of the wing and fin straps beooning loose and allowing 
nioven ■     of these oonponents, it was concluded that internal, external toothed 
iocK washers shall be placed between the straps and tne wing nuts at aj.i. six 
fastening locations on the final assenbly. 

Since the ntxüfied test container passed the rough handling tests, the unnodi- 
uttT ^^T P*****1^ pressure retention, and the container nodified at 
ft^ ^LA^ ^^ ^ flt ^ function t^t,  it was concluded that the ntxü- 
fied AIM-4D oontainer would be suitable for shipnent and storage of the quidance 
and control sections of the AIM-7E/E2 Sparrow missile. guidance 

REOONMENDATIONS: 

It is reoormended that all container ccnponents found to be missing or defective 
ße replaoed with new parts prior to shipment to the missile manufacturer's 
plant.    It is also reoormended that a 1.5 PSI pressure retention check be con- 
ducted on 100% of the containers ncdified to insure that all ccnponents seal 
properly. r 

Since this is a ncdified container design and not of the optunum configuration, 
it is reoormended that this oontainer design not be used for procurement of 
new contedners. 
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ABSTRACT 



£• KflgOSE OP TEST: The test ia intended to determir» whether or not a 
woditied AIM-4 FSIcon missile container with a polyethylene cushioning 
suspension oonstitutes a satisfactory shipping and storage container for 
the MM-7E/E2 SparrcM Missile, and to deteindne the peak aooelerations 
sustained by the ndasile when the assembled container is tested aooording 
to Method 5005 and Method 5008 of Federal Test Method Standard No. 
IGlfi, Level A protection. 

ii.   cEsouKriow or igar ooNTAneR; 

a. Container;   The container tested was the standard aluninun AIM-4 
missile oontainer (FSN 8140-546-3527) which was nodified by removing the 
sheet metal cushioning pad supports in the lower half of the container and 
substituting sheet metal cushioning pad supports oonpatible with the 
polyethylene foam cushioning pads.    Polyethylene cushioning pads were 
substituted for the existing AIM-4 missile cushioning pads. 

b. Cushioning Suspension;    The shape, dimensions, and location of the 
side cushion pads are illustrated in Sketch #1.    The pads were fabricated 
fron polyethylene foam having a density of two pounds/cubic foot.    End 
pads  (not sham in Sketch #1) were oorposites consisting of polyethylene 
pads,  2.0 pound per cubic foot density, and neoprene foam rubber pads which 
ware oonponents of the original AIM-4 missile container.    The aft pal 
oonsisted of 1/2 inch thick polyethylene foam with a 10 inches in 
diameter load distributor of 1/4 inch thick plywood and two, 1 1/2 
inch thidc, 8 inches long, 3 1/2 inches wide, vpper and lower, neoprene 
foam pads, whid» bore upon the oontainer end.    Ohe nose pad oonsisted of 
3 1/2 indies thick polyethylene foam with a 12 inches in diameter load 
distributor of 1/4 inch plywood and was supported by solid neoprene 
rubber blocking which bore ipon the oontainer end. 

o.    Missile M?ck-Up Prototype;    The missile "mock-t^)" was fabricated 
in-house and was designed to approximate the gross properties of the 
AIM-7^E2, farrow Missile.    Weight, length, diareter, and location 
of the center of gravity ware approximately those of the missile.    The 
"mock-up*' oonsisted of a composite of wood, lead, and aluninun pipe. 
Specifics of the prototype are:    weight, 158.8 pounds; length, 80 
1/4 indies; diameter, 8 inches;  location of center of gravity, 47.2 
inches fron the nose of the prototype. 

A protective steel sleeve which is a oorponent part of the AIM-7 
missile oontainer was clanped about the nose of the missile prototype. 

III.    INSTmrnTATIOM AND TEST BOUIPten';    Oonponents of the acceleration 
measuring system used are as follcMS:    ibceleraneters, Statham Instrvrents, 
Inc., strain gauge, nodel A5-50-350; instrunent amplifier, Kintel, 
Model 112A; Offner Dynograph oscillographic reoorder. Offner Industries, 
type 504A; and Hughes Monosocpe oscilloscope, HUghes Aircraft Comoanv. 
Madel 105A. *~~ J > 

B-3 



ZrtZ^JSlltl50 ^f" 9aU9e ««»ler^ters were nounted in an 

^S^i^T^^ prototype center of gravity and p-rpendiculLr 

WM to toe umer surface of the wall of the 8 inch aianeter aluminum 
ori^t«?^.^*1??0"6^ ^ ali9ned With lts sensitxvitrLTs 
^?^rrtifally-   .^ «««lerorcters were aligned wilh their 
sensitivity axises oriented horizontally; one axis Daraii^iTo^ 
longitudinal axis of the prototype «xl ^ ^r^i^to it 

ü^if^^i^w3"*109 ^V*13 generated by the acceleroreters were 
ZFXl^J!* ^f Kintel «"P^fiers and produced in g^hic f^T 
ScSL2S^r D%?lt?h oscill?^^c: reorder and M^^e    m 

S^thf^S^i ^    ^f* S19nals WBre recorded on the oscillograph 
^iltosS^ acoeleroreter was recorded oTS 

f^^^r 0f "^ instr««ntation was effected by shunting one lea 
SL^8^raln 9au9e »«»lerareter bridge with a^recisiaT 20000 

calibrated mechanically at a Standardization Laboratory. 

Ü t^^^S    ^ ««»^led nodified AIM-4 missile container 
^T^e   E^^6 ^ ^^ 5005' ^"«^ise Drop Ss^ mtnoa 5008, Edgewise Drop Test, Level A, of Federal TestVfethod 

S^i^WtnlnBnted to mMaure -d «~rd the aocSSuoXmltir^ 

Lt^rT^h!5    ^.^«"«'^t d^e was observed to either the 
S2^^   X^f^^ ^P6?810" " * consequence of t^e^p 

sustained noelSn^tto
n^^di^'^^aSeeL^ 

Se^' ^o^r8^ ST'Ss^d^6 ^ 0f ^ ^-^VoL^tely 

^^^^^sX^^ll^^^t^ —«^ ^ orthogonal 
The vertical axis Sf roSS S « oSJSsSj^^ 0f ^ PrototVP«- 
and the two horizontal axes w^e^nff^S i   ^^ ^ ^ ^ciHograph, 



oscillograph bandwidth to reproduce the data pilse, some disagreement 
exists between the results obtained on the oscillosoope and oscillograph 
for the vertical axis. For  ehe vertical axis, the data recorded on the 
oscillosoope was used in calculating the vector resultant of the triaxial 
oonponents of the acceleration, as it was considered to be the more 
accurate of t!« two. The aooeleration sustained by the missile prototype 
is shown in the following table: 

hftHÖD/ 
ORiamriGM 

DROP 
NUM3ER 

WRnarnas 
(osamjeooPE) 

VaOTCAL AttS 
(nSTTLIOGHRPH) 

LATERAL AXIS 
(OGCILUXaWH) 

UMGITÜDINAL 
AXIS(OSCILLOGRAPH) 

RESULTANT 
OFCOM- 
FONEMTS 

Wgewise, 
Nose End 

1 

2 

12.2G 

12.2G 

11.4G 

11.5G 

1.3G 

.7G 

1.40 

1.20 

Average 

12.40 

12.3G 

12.4G 

Bdgewise, 
Aft ftri 

3 

4 

15.2G 

16.7G 

12.40 

13.8G 

1.1G 

1.4G 

2.00 

2.20 

Average 

15.40 

16.90 

16.20 

Oor.ierwise, 5 9.6G 8.1G 3.7G 2.10 10.50 
Aft EM 

6 11.2G 7.0G 3.7G 2.0G 

Average 

12.OG 

11.2G 

Comerwise, 7 12.5G 10.4G 4.6G 2.40 13.6G 
Nose End 

a 12.7G 10.6G 4.5G OG 

Average 

13.5G 

13.60 

The duration of the principal aooeleration pulse was approximately 60 
milliseconds. 

VI. REQatdDflTIONS AND CONCLUSIOtS« Based on the observations that the 
modified AIM-4 missile container sustained no permanent damage «und that the 
missile prototype sustained less than 25 G peak acceleration, it is 
concluded that the notified AIM-4 trissile container configuration is 
suitable for use as a shipping and storage container for the AIM-7E/E2 
missile. 

The cushioning pads should be secured to the container to prevent shifting 
of the pads. 
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11 »uPPLCMCNTaRV notes 18 tPONtORlNO MILITARY ACTIVITY

A shortage of usable AIM-7 missile oontainers existed and the refurbishment operations 
were not capable of providing the quantity required. Also the new procurement oon

tainers would not be available for severed months. Therefore, the possibility of an 
interim and/or back-ip container was investigated.

An AIM-4D Falcon container (FSN 8140-546-3527) was modified to acoonnodate the 
guidance and control sections of the AIM-7E/E2 Sparrow missile. The nodification 
included removad of part of the internal structure of the container and replaoerant 
of the robberized hair cushioning naterial with 2.0 pound density polyethylene 
cushioning materiad.

The modified oontainer with an instrunented mock-v^ of the missile and its oonponents 
was subjected to and passed two series of rough handling tests in amnTriannp with 
Federal Test Methods Standard No. lOlB, Methods 5005 and 5008, for Level A protection

Therefore, from the results obtadned from the rough handling tests and the fit and 
function test, it was concluded that the contadner would provide a^iequate shodc 
protection for the missile axvd satisfy an urgent need for an interim aix3/or back-up 
container for the guidance and control sections of the AIM-7E/E2 Sparrow missile.
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